We describe here, a case with a giant epidermoid cyst in the floor of the mouth that caused severe obstructive sleep apnea syndrome (OSAS). A 37-year-old man was referred to our clinic because of a swelling in the floor of his mouth and sleep apnea syndrome. The occurrence of breathing disorders and daytime drowsiness was monitored to evaluate his OSAS 1 day before and 7 days after surgery. Before surgery, the apnea-hyponea index (AHI) and Epworth Sleepiness Scale (ESS) were 45.7 and 22, respectively. The clinical diagnosis was a dermoid or an epidermoid cyst that caused severe OSAS. Under general anesthesia, the patient underwent intraoral surgical removal of the cyst, along with aspiration to reduce the mass. After surgery, his sleep apnea syndrome was significantly improved. The postoperative AHI and ESS were 5.5 and 7, respectively. As of 2 years after the operation, there was no evidence of recurrence.
Introduction
Epidermoid and dermoid cysts are benign lesions encountered throughout the body, with 7% occurring in the head and neck region and 1.6% within the oral cavity [1] . They represent <0.01% of all oral cavity cysts [2] . The cysts can be defined as epidermoid if the lining is comprised of only epithelium, dermoid if skin adnexa are found, and teratoid if other tissues such as muscle, cartilage, and bone are present [3] . The pathogenesis of midline cysts of the floor of the mouth is not well established, and dysontogenetic, traumatic, and thyroglossal anomaly theories have been suggested. Dermoid cysts in the floor of the mouth generally present with slow and progressive growth, so they frequently reach a large size [4] . Such a swelling on the floor of the mouth can occasionally cause serious swallowing, speaking and breathing problems [5] [6].
Case Report
In February 2011, a 37-year-old male patient was admitted to our hospital with complaints of a mass in the oral cavity and snoring while sleeping for the past 10 years. He also noticed difficulty breathing while asleep. The swelling had been present since he was in high school. There was no relevant past medical, dental, or surgical history. A physical examination revealed a height of 178 cm, weight of 83.3 kg, and body mass index (BMI) of 26.3 g/m 2 . A large swelling involving the submental and sublingual areas was revealed. The mass was not freely movable. The tongue was elevated to the extent of the soft palate, and the tip of the tongue could not be visualized (Figure 1(a) and Figure 1(b) ).
A T2-weighted magnetic resonance image (MRI) showed a sharply circumscribed, high-intensity, 83 × 36 × 63 mm cystic mass that extended inferomedially to the genioglossus muscle and inferiorly to the mylohyoid muscle (Figure 2) .
A polysomnographic (PSG) study demonstrated an apnea hypopnea index (AHI) of 45.7/h and a minimal SpO 2 of 79%. He presented with an Epworth Sleepiness Scale (ESS) of 22. He was diagnosed with a dermoid cyst or an epidermoid cyst that caused severe OSAS ( Table 1) .
Under general anesthesia, with nasotracheal intubation, the patient underwent surgical removal of the cyst. An intraoral midline incision was created from the base of the tongue to the floor of the mouth. Blunt dissection was done to separate the submucosa and cyst capsule. The cyst was almost exposed, and upon evaluation, a partial caudal herniation through the mylohyoid muscle was seen (Figure 3(a) ). Aspiration of the swelling was done to reduce the mass. The aspirate was a cream cheese-like material. The whole capsule was removed. The lingual nerve was not exposed. A vacuum drain was placed in the submandibular region, and the oral mucosa was sutured with a 3 -0 absorbable suture. The drain was left in situ for a day.
The postoperative period was without any complications and the tongue returned to its normal position a week after the operation (Figure 4(a) and Figure 4(b) ). A week the after operation, a PSG study showed a significant improvement in his OSAS, demonstrating an AHI of 5.5/h and a minimal SpO 2 of 93%. The ESS score was 7 ( Table 1 ). The patient was discharged 10 days after the operation. A postoperative MRI (Figure 5(a) and Figure 5(b) ) obtained 2 weeks after the operation showed that the cystic space had resolved. The patient did well postoperatively, and no recurrence was noticed at a 2-years follow up.
Grossly, the lesion was cystic, well demarcated, and measured 70 × 45 × 35 mm (Figure 3(b) ). The surgical specimen was submitted for a histopathologic examination. The histopathology showed areas of both stratified squamous and pseudostratified columnar epithelia in a cystic lining without any skin appendages that was consistent and confirmatory of an epidermoid cyst diagnosis (Figure 6 ).
Discussion
OSAS caused by a complete or partial obstruction of the upper airway that produces apnea or hypopnea is a sleep disorder characterized by a repetitive cessation of breathing while sleeping [7] [8].
It is an independent risk factor for many diseases such as hypertension, heart failure, heart attack, cardiovascular events, and arrhythmias [9] . The most widely used technique for evaluating sleep and diagnosing OSAS is PSG [10] , which monitors the sleeping state, respiration, electrocardiogram, leg movements, oximetry, and snoring. PSG also provides the AHI; in this context, apnea is very serious and can only be treated surgically with an AHI of >30, while an AHI of 15 -30 defines moderate apnea and an AHI of <15 indicates mild apnea. The ESS is intended to measure the single factor somnoficity. The instrument requests that subjects rate the likelihood that they would "doze off or fall asleep" in eight different common daily living situations "in recent times", such as "sitting and reading" or "watching TV." The ESS requests that respondents "try to work out how they would have affected you" even if the respondents have not performed a given activity recently. However, the ESS has a fault: low reproducibility.
Our case complained of difficulty with swallowing, speaking, and snoring as well as apnea while sleeping. Obesity, a principal risk factor of OSAS, had not been shown in this case and was considered to have a low relation with the symptoms. Thus, we believed the increasing mass on the floor of the mouth had caused an upper airway obstruction and decided to perform a total removal of the cyst under general anesthesia. These alterations decreased the tongue space, causing it to lie in a more posterior position, where it caused obstruction of the upper airway during sleep. Comparison of the pre-and postoperative PSG results showed a significant improvement in our case. We believed the upper airway obstruction improved as a result of the tongue returning to its original position.
The surgical approach for an epidermoid cyst in the floor of the mouth is determined in accordance with its localization and size [11] . Several techniques are reported in medical literature that may be divided into intraoral and extraoral techniques depending on which approach is used [3] . An extraoral approach is generally preferred in the case of median geniohyoid or very large sublingual cysts, whereas an intraoral approach is typically used for smaller sublingual cysts [12] . For an extraoral incision, it is necessary to consider the risk of a facial nerve injury, scaring of the submental skin, and an intra-extraoral fistula. Prognosis for dermoid cysts in the floor of the mouth is very good, with a very low incidence of relapse. Malignant changes have been recorded in dermoid cysts by New and Erich, but not in the floor of the mouth. The epidermoid cystic cavity is usually lined with thick squamous epithelium, and dissection to separate the adjacent structures is easy. Thus, if applying an intraoral approach, aspiration of a giant epidermoid cyst to reduce the mass provides a sufficient field of view for surgeons, enabling them to remove the cyst completely.
Considering the above-mentioned issues, an intraoral approach is the most useful and effective treatment for large lesions and leads to very good cosmetic and functional results [13] [14] , whereas an extraoral incision is necessary if dissection is difficult.
